Leishmania donovani: regulated changes in the level of expression of the surface 3'-nucleotidase/nuclease.
Leishmania donovani promastigotes have previously been shown to possess a surface membrane bound 3'-nucleotidase/nuclease (3'-N'ase) capable of hydrolyzing both nucleic acids and 3'-ribonucleotides. The specific activity of the 3'-N'ase was increased following transfer of the parasites to fresh, nutrient-replete media or to media lacking purines and/or inorganic phosphate (Pi). In nutrient-replete media, the enzyme activity was transiently elevated during the lag and early logarithmic phases of the growth curve; enzyme activity fell as the cells continued into late log and stationary phases. Purine- and Pi-starved cells exhibited significantly greater levels of 3'-N'ase activity than nutrient-replete cells. These levels remained elevated as long as the organisms were maintained in the deficient media. Nutrient-replete and purine-starved 125I surface-labeled parasites displayed differences in electrophoretic patterns. Upon purine starvation, incorporation of radiolabel was increased in proteins which migrated with apparent molecular weights of 70, 43, and 40 kDa. Comigration, in both one- and two-dimensional systems, of 3'-N'ase activity with the radiolabeled 43-kDa band demonstrated that this band was the catalytically active protein. Peptide mapping of the 70-, 43-, and 40-kDa proteins failed to demonstrate similarities in peptide sequence consistent with either a degradation or a precursor/product relationship. Treatment of the 43- and 40-kDa peptides with N-Glycanase indicated that they were differentially glycosylated. The cumulative results of these studies indicated that L. donovani can respond to altered culture conditions by the differential expression of surface proteins. In particular, the differential expression of the protein responsible for 3'-N'ase activity is consistent with the role of this enzyme in purine acquisition.